Intestine-specific activity of the human guanylyl cyclase C promoter is regulated by Cdx2.
The heat-stable enterotoxin receptor, guanylyl cyclase C, exhibits an intestine-specific pattern of expression. The aim of this study was to identify the transcriptional activator that mediates intestine-specific expression of guanylyl cyclase C. Fragments of the promoter were assayed to isolate regions directing intestine-specific gene activation. Deoxyribonuclease I footprinting was used to identify a site of intestine-specific protection. Electrophoretic mobility shift assays (EMSAs) and supershift analyses were used to characterize the protein that bound to the protected site. The protected site was mutated to analyze its role in promoter activity. Reporter gene assays revealed that intestine-specific expression of guanylyl cyclase C is directed by the proximal promoter. Deoxyribonuclease I footprinting identified a specific site in the proximal promoter that exhibited intestine-specific protection. EMSAs and supershift analyses revealed that the transcription factor Cdx2 bound to an intestine-specific site of protection. Mutation of the Cdx2-protected site of the promoter eliminated binding of Cdx2 and reduced reporter gene activity to the level of extraintestinal cells. These data show that Cdx2 and its consensus-binding site in the promoter are required for intestine-specific expression of the guanylyl cyclase C gene.